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Abstract 
The role of childcare educators is important given that 81% of preschoolers living in developed countries 
receive childcare outside their home. Since children learn by observing and imitating others, childcare 
educators may play a role in promoting healthy eating behaviours and physical activity in young children. 
Six databases were searched for quantitative peer-reviewed, English or French primary studies reporting 
the correlates, predictors or effectiveness of childcare educators’ practices and behaviours on preschoolers’ 
healthy eating and physical activity behaviours. Risk of bias was assessed using the Quality Assessment 
Tool for Quantitative Studies. Fifteen articles were included in this review: ten measured physical activity 
levels and five assessed eating behaviours. The quality score was rated as low for eight of these articles, 
and as moderate for the remaining seven. Two of four cross-sectional studies reported a positive relationship 
between educators and children’s behaviours. Eleven intervention studies reported significant favourable 
effects of interventions. Educators may play a positive role in promoting healthy behaviours in children, 
but this is mainly based on studies of low or moderate qualityfew intervention type studies of low or 
moderate quality. The influence of specific components of educators’ practices and behaviours on 
children’s healthy eating and physical activity behaviours remains inconclusive.  
Introduction 
Childhood obesity has become a worldwide public health challenge, affecting approximately 43 million 
children under the age of 5 in 2010 [1]. The prevalence of overweight and obese children worldwide has 
increased from 4.2% to 6.7% since 1990; an increase that is expected to continue over the next decade [1]. 
Beyond being linked to an increased risk of remaining obese throughout childhood [2] and into adulthood 
[3], childhood obesity has been associated with immediate and long-term physical and emotional  health 
problems [4–8].    
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In young children, obesity is primarily caused by an energy imbalance [9] which can be largely influenced 
by adults given the control they exert over the quality of children’s diet and their exposure to opportunities 
to be physically active. Although parents tend to be the primary caregivers of children, approximately 81% 
of children between the ages of 3 and 5 living in developed countries receive childcare outside their home 
[10]. Although the average number of hours children spend in childcare varies considerably across countries 
[10], more than half of children in the United States and Canada spend an average of 30 hours a week in 
childcare [11,12]. Similarly, in a number of European countries, preschoolers are enrolled in formal 
childcare for an average of 30 hours or more per week [13]. Childcare centres could therefore be key settings 
for promoting healthy eating and physical activity behaviours in children, particularly in developed 
countries. The theory of observational learning suggests that children’s behaviour is partly shaped by 
observing and mimicking the behaviour of others [14]. Behaviours modelled by educators in childcare 
centres may therefore have an important influence on the behaviours adopted by children [15,16]. Although 
some childcare-based nutrition and physical activity interventions have demonstrated positive outcomes on 
children’s behaviours [17,18], little is known about how the social environment influences these 
behaviours.  
Guidelines from the American Academy of Pediatrics, the American Public Health Association and the 
American Dietetic Association recommend that childcare educators provide opportunities for children to 
learn about food, practice and model healthy eating behaviours, have frequent conversations on trying and 
enjoying healthy foods, and to let children serve themselves during meals [19,20]. The American Dietetic 
Association also reinforces the importance of creating positive environments at mealtimes, which includes 
letting children decide what and how much to eat and not forcing children to finish their plate [19]. With 
regards to recommendations related to physical activity, the Centers for Disease Control and Prevention 
discourages withholding physical activities as means of punishment and encourages adults to actively 
participate in physical activities with children [21]. 
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Some childcare educators’ practices are aligned with guidelines, such as eating their lunch with children at 
mealtime, presenting new food enthusiastically, and structuring game-like lessons around food [22–24]. 
However, negative feeding practices have also been reported, including one study where over half of the 
72 educators who completed the study questionnaire encouraged or forced children to eat specific desirable 
food items, not letting children decide how much to eat, using desserts as a reward for eating, and offering 
only foods they believe children like [25]. Other frequent negative feeding practices observed included not 
allowing children to feed themselves [22,23,26], encouraging children to finish their plate and reprimanding 
children who did not eat all of their meal [25,27,28].   
Educators may be unaware of the role they can play in helping children become more physically active, 
and may unknowingly contribute to sedentary behaviours [29]. Educators in 96 childcare centres were 
observed using few prompts for physical activity and frequently withholding physical activities as 
punishment for bad behaviour [30]. Another qualitative study among 87 educators of 4- to 6-year-old 
children found that educators perceived preschoolers as sufficiently active and reported that children need 
to learn to sit still in order to prepare them for primary school [31]. 
The present review aims to identify if childcare educators’ practices predict or are associated with 
preschoolers’ physical activity and eating behaviours in childcare centers and to assess the effectiveness of 
interventions that control educators’ practices or behaviours in order to improve preschoolers’ physical 
activity and eating behaviours.  
Methods 
Protocol and registration 
The protocol for this review was published elsewhere [32] and describes the methodology used according 
to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) recommendations 
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[33]. This review was also registered with the International prospective register of systematic reviews 
(PROSPERO) record CRD42014012973.  
Overview of methods 
Six electronic databases were searched: PubMed, The Cochrane Library, Science Direct, SportDiscus, 
CINAHL, and Wiley. The search strategy, including keywords and choice of databases, was developed in 
collaboration with an experienced librarian. Keywords, including physical activity, eating behaviour, 
obesity, childcare educator, and childcare centre, as well as their MeSH (medical subject heading) 
equivalents were used in various combinations and adapted to each database searched. Reference lists of 
eligible studies or of systematic reviews and meta-analyses were reviewed to ensure that all potentially 
eligible studies were retrieved. Eligible studies were peer-reviewed and original studies, published in either 
English or French, whose participants were preschoolers who received formal childcare by a non-relative. 
All types of quantitative study designs were eligible for this review, as to include all possible studies relating 
to the research topic. Also, included studies had to assess the unique contribution of childcare educators’ 
practices or behaviours, on children’s physical activity or eating behaviours. Therefore, multicomponent 
interventions, such as those which involved parents, modifications to the built environment or to policies, 
etc., or for which the study results could not be explained solely by the educators’ practices or behaviours 
(e.g. the intervention was delivered in collaboration with nutrition or physical activity specialists, or no 
information was provided as to how physical activity sessions were delivered by educators), were excluded 
from this review. No publication date restrictions were used in any of the databases, and the search was 
completed in June 2015.  
Once duplicates were removed, titles and abstracts were assessed independently by two authors (SW and 
MB), who then checked each other’s references. The full texts of potentially eligible studies were retrieved 
and assessed against inclusion criteria by the first author (SW). A second review of the potentially eligible 
studies was then conducted by one of the three other authors (MB, DD and NC), who each reviewed one 
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third of the articles. The first author extracted data from all articles, while the second, third and fourth 
authors each independently extracted data from one third of all included publications. Agreement between 
authors as to which study should be included in the review was high (95.2% agreement; kappa = 0.818; 
p<0.001) and disagreements were resolved through discussion among authors. The methodological quality 
of all the included studies was assessed by the first author using the Quality Assessment Tool for 
Quantitative Studies, developed by the Effective Public Health Practice Project (EPHPP) [34]. This tool 
was chosen because of its ability to assess the quality of various quantitative studyies designs relating to 
public health topics, and assesses the quality of the studies using six criteria: 1) selection bias, 2) study 
design, 3) confounders, 4) blinding, 5) data collection, and 6) withdrawals and dropouts [34]. Using the 
same method, the second, third and fourth authors each checked one third of the publications for 
completeness and accuracy of the quality assessment. Agreement between authors on the six items scored 
during the quality assessment was 100% (kappa= 1.0; p<0.001). 
Because of the heterogeneity of the study designs, outcomes, methods and measurement tools, meta-
analyses were not feasible. Therefore, a systematic descriptive narrative synthesis was carried out. When 
study results were not expressed numerically, values were extracted from available figures. In order to draw 
overall conclusions a rating system of levels of evidence was used  [35,36]. Strength of evidence was based 
on the study design, methodology assessment and consistency of results, and were determined as follows 
[36]: 1) strong evidence: at least two RCTs of high quality showing consistent results; 2) moderate 
evidence: at least one RCT of high quality, and at least one RCT of moderate or low quality or one quasi-
experimental trial of high quality with consistent results; 3) weak evidence: only one RCT of high quality 
or multiple moderate to low-quality RCT, and quasi-experimental trials of high, moderate or low quality, 
all showing consistent results; and 4) insufficient evidence: only one low- or moderate-quality RCT or one 
high, moderate or low-quality quasi-experimental trial, or negative or contradictory outcomes of the studies. 
Results were considered to be consistent if at least two-thirds of the studies reported significant results in 
the same direction [35].  
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Results 
Overall, 1342 studies emerged from the six search engines (PubMed, n=592; Cochrane Library, n=101; 
Wiley, n=322; CINAHL, n=217; SportDiscus, n=85; Science Direct, n=25) and 48 additional studies were 
added after reviewing the lists of references (Figure 1). After removing duplicates, reviewing titles and 
abstracts and applying selection criteria, 15 articles were retained for this review.  
Methodological quality assessment of studies 
 
The quality score of each study assessed is presented in Table 1. Overall, eight studies (53%) were rated as 
being of low methodological quality. Of the 10 physical activity-related papers, five papers received low 
ratings [37–41], while the other five were assessed as moderate [42–46]. Among the five studies that 
focused on nutrition, three were scored as low [47–49], while two received moderate ratings [50,51]. The 
Regardless of study designs, the low scores were primarily caused by low ratings attributed to the potential 
for selection bias, due to a lack of representativeness of the target population or low response rates, and 
because the tools for primary outcome measures were not described as valid, or were not reported in the 
study or in a separate study. 
Study characteristics  
Of the 15 studies, 14 were conducted in the United States, and one was from the Netherlands [40]. Most 
were RCTs, clustered RCTs or quasi-experimental trials [42–46,48,50,51]; three were pre-post design 
studies [38,47,49]; and four were cross-sectional [37,39–41]. Eight of the fifteen studies had fewer than 
100 participants [37,38,42,47–51], while six had between 101 and 500 participants [39–41,44–46], and only 
one had over 500 participants [43]. Participants were of low to middle socioeconomic status in four studies 
[42–44,47] and were primarily African American, Latino or Hispanic in six studies [42–46,48]. None of 
the remaining studies specified the ethnicity or socioeconomic status of the participating children. The 
number of childcare centres from which children were selected ranged from 1 to 45 centres.   
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Of the 15 studies included in this review, 10 focused solely on physical activity [37–46] and 5 focused 
uniquely on nutrition [47–51]. None evaluated the two. Publication dates of studies that focused solely on 
physical activity outcomes ranged from 2008 to 2013, while almost all of the nutrition-related papers (4/5) 
were published in 2000 or earlier. 
Of the physical activity-related papers, six assessed the effectiveness of interventions that required 
educators to instruct lessons on gross motor skills, actively participate in children’s physical activities, 
and/or use various methods of encouraging children to be active (e.g. cueing children, giving performance 
feedback, giving pep talks) [38,42–46]. Four of these six papers [43–46] nevertheless assessed the same 
intervention amongst different populations and at different time points (8 weeks and 9 months), and 
amongst different sub-groups of the same target population, which was constituted of low to middle 
socioeconomic African American children. The remaining four physical activity-related papers assessed 
correlations between educators’ behaviours and children’s physical activity [37,39–41]. Educator 
behaviours included playing with children during play time, not restricting active play for children who 
misbehave, reading books or playing games with physical activity themes, initiating games and prompting 
children to be active.  
The five nutrition-related papers assessed the effectiveness of educator practices during mealtime on 
children’s food intake [47–51]. Practices assessed included the use of non-food rewards, encouraging 
children to “try one bite”, choice offering (i.e. “Do you want any of this?”), silent and enthusiastic 
modelling, allowing children to self-select their food instead of serving pre-portioned foods, serving fruits 
and vegetables before other foods, and using positive verbal reinforcement.  
All studies on physical activity assessed level of activity with objective measures, including accelerometers 
[41–46], and with direct observation by data collectors using the Observational System for Recording 
Physical Activity in Children - Preschoolers (OSRAC-P) [37–40]. In only one study were parents asked to 
complete a questionnaire related to their child’s sedentary behaviour [42]. Similarly to the physical activity 
10 
related studies, all studies on eating behaviours used objective methods to measure dietary intake - weighing 
or measuring plate waste [47–49] in three studies, and direct observation by data collectors [47,48,50,51] 
in four studies.  
Relationship between educators’ practices and physical activity of children    
Cross sectional studies: 
Of the four cross-sectional studies that assessed the relationship between educator behaviours and physical 
activity, two found that providing portable play equipment every day, playing with children, and positively 
prompting children to be active were associated with more involvement in physical activity [40,41]. 
Although p-values were not reported, another cross-sectional study found that educator behaviours that 
promote physical activity were positively correlated with children’s moderate-to-vigorous physical activity 
(MVPA) and total physical activity level, and inversely correlated with sedentary activity [37]. Other 
practices such as not restricting physical activity when children misbehave, and reading books or playing 
physical activity-themed games were not associated with children’s physical activity [41]. It was also found 
that during outdoor play, child initiated activities were associated with more MVPA intervals than educator 
initiated activities, and that children were less likely to be active when educators were around [39]. 
Experimental studies: 
Of the six papers that assessed the effectiveness of educator-led interventions, five were of moderate 
quality, including one small clustered randomised controlled trial [42], as well as two large clustered 
randomised controlled trial [44,46] and three large quasi-experimental trials [43,45]. Four of these six 
studies assessed the effects of the same intervention in different samples. The sixth study was a small pre-
post design study of low quality [38] (Table 2).  Five of the six studies reported a positive effect on 
children’s MVPA [38,43–46]. The small study that did not find a positive effect on MVPA nevertheless 
reported a significant reduction in children’s sedentary time [42]. Three of four studies reported an increase 
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in vigorous physical activity (VPA) [43,45,46], and one of two reported a significant reduction in light 
physical activity (LPA) [45].  
Strength of evidence was based on only three RCTs, and two quasi-experimental studies of moderate 
quality, one low quality pre-post study, and four low quality cross-sectional studies. Based on the strength 
of evidence evaluation, there is weak evidence that educators influence preschoolers’ physical activity and 
sedentary behaviours. 
Relationship between educators’ practices and healthy eating behaviours of 
children 
All five of the included papers reported positive changes in children’s eating behaviours when educators 
used recommended meal-time practices. One small, moderate quality, quasi-experimental study found that 
children increased their intake of new foods (i.e. kiwi, sweet red pepper, chickpeas, and fresh coconut) 
when educators used non-food rewards [51], encouraged children to “try one bite” [51], and allowed 
children to self-select their food [51]. Although silent modelling was not shown to be effective in that study 
[51], another small, moderate quality, quasi-experimental study found that children’s intake and acceptance 
of food increased when educators modelled healthy eating enthusiastically [50]. However, this effect was 
no longer observed when peer modelling was taken into consideration [50]. Two small, low quality, pre-
post design studies reported that children increased their intake of healthy snacks when educators allowed 
children to self-serve [47] and they increased their intake of vegetables when they gave immediate positive 
verbal reinforcement and giving a non-food reward [49]. Finally, one small, low quality, randomised 
crossover trial conducted primarily onamong African American children found that children they ate more 
fruits and vegetables when they were allowed to serve themselves (also referred to as a family-style meal 
service), rather than pre-portioned, or when fruits and vegetables were served in advance of other menu 
items during a family-style meal service [48].  
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Given that three of the five studies were RCTs or quasi-experimental trials of low (n=1) and moderate (n=2) 
quality, and that results were consistent among two of these and two low quality pre-post studies, there is 
weak evidence that educator practices positively influence preschoolers’ eating behaviours at this time.  
Discussion 
Our results suggest that educators may play a role in promoting healthy behaviours in children. However, 
the evidence for this is weak due to the dearth of high quality intervention studies. Given that specific 
practices or behaviours were heterogeneous, no single one was studied enough to draw conclusions. Further, 
more than half of the studies were of low quality and none was high. Also, Ssince most of the studies were 
conducted in the United States, the results may not be applicable in other high income countries, and 
probably not in low to middle income countries. Furthermore, the absence of cohort studies does not allow 
to draw conclusions on whether or not childcare educators’ practices predict preschoolers’ physical activity 
and eating behaviours in childcare centers.  Nevertheless, almost all studies found that educators’ practices 
and behaviours are positively associated with children’s eating and physical activity behaviours. This is in 
line with the theory of observational learning, and highlights the potential for interventions to target 
childcare educators as role models for the promotion of healthy behaviours in preschoolers.  
Physical activity  
 
Of the six studies on physical activity interventions, five targeted primarily African Americans of low to 
middle socioeconomic status, and may therefore not be generalizable to other socioeconomic or ethnic 
groups. , and may therefore not be generalizable to other socioeconomic or ethnic groups. Firstly, disparities 
in childcare use between lower and higher socioeconomic groups, and minority ethnic groups have been 
documented. For example, studies have shown that children from low-income families tend to have low 
rates of childcare attendance [52,53], and that children of certain ethnic minority groups are less likely to 
use centre-based childcare [53–57]. Therefore, results from these studies may not accurately represent the 
lowest of low socioeconomic or ethnic minority children. Secondly, rResults from these studies may 
13 
overestimate the potential effect of the intervention in other populations because both of these demographic 
markers are associated with low levels of physical activity. It has been reported that Black children tend to 
be less active than Caucasian children [58–60], and that low socioeconomic status is associated with lower 
physical inactivity levels [61,62]. Therefore these populations may have greater room for physical activity 
improvement. Nonetheless, it should be noted that, compared to children from high-income families, 
children from low-income families tend to have lower rates of childcare attendance [52,53], and that 
children of some ethnic minority groups are also less likely to attend childcare [53–57]. Therefore, results 
from the studies included in this review may not accurately represent children from the lowest of low 
socioeconomic groups. SimilarlyIn addition, although other research indicates that girls are generally less 
active than boys [63], but gender was not included in the analyses of these studies. , and may therefore not 
be generalizable to other socioeconomic or ethnic groups. Firstly, disparities in childcare use between lower 
and higher socioeconomic groups, and minority ethnic groups have been documented. For example, studies 
have shown that children from low-income families tend to have low rates of childcare attendance [52,53], 
and that children of certain ethnic minority groups are less likely to use centre-based childcare [53–57]. 
Therefore, results from these studies may not accurately represent the lowest of low socioeconomic or 
ethnic minority children. Secondly, 
Four studies that assessed the effectiveness of the Start for Life obesity prevention trial reported no 
significant changes in sedentary time, despite observing increases in MVPA and VPA [43–46]. This may 
be related to the timing of the physical activity intervention. Childcare programs for preschoolers typically 
include scheduled physical (i.e. free play) and non-physical activities (i.e. reading circles, crafts, puzzles) 
[64]. It is possible that these interventions are implemented at times when physical activities are already 
scheduled, so that the allocation of sedentary time remains unchanged while the intensity of the physical 
activity increases. Nevertheless, an increase in physical activity intensity is associated with health benefits 
[65].  
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Three of the four cross-sectional studies found some positive associations between physical activity 
promoting practices and children’s physical activity levels [37,40,41]. Although active role modelling by 
adults is encouraged [66], the presence of educators may limit children’s physical activity [39]. As 
suggested previously, this may be especially true for girls, who particularly enjoy being close to their 
educators [67]. Since educators are often inactive when they supervise, this may lead children, and 
especially girls, to be inactive [67]. Findings from this review suggest that there may lay a thin line between 
educators being over-involved and under-involved in physical activity promotion. It is possible that children 
who are generally less interested in being active could benefit more from educator-arranged activities and 
adult participation in physical activities, than children who are naturally very active, and for whom the 
presence and interaction of educators may act as a constraint. This could explain why certain interventions 
that focus on educator-led activities do not have a positive effect on children’s percentage of time spent in 
physical activity [42]. Future studies should examine how specific educator practices impact active and less 
active children, as well as boys and girls differentially.  
Healthy eating behaviours 
 
Most nutrition-related studies, in addition to being small, were carried out more than 14 years ago. Since 
children’s diet and food environments have changed considerably in the last decades [68–74], the studies 
may not be applicable today. Furthermore, most studies measured children’s eating behaviours by direct 
observation which can be highly subjective and can . Also, this method lacks precision at the individual 
level [75]. New, more reliable methods of assessment of children’s food intake have since evolved been 
used [76]. It is also important to notenoteworthy that only one of these studies specified the socioeconomic 
status of the sample (middle SES) [47] and one , while another reported the ethnicity of the children (African 
American) [48]. This type of information is important to assess the generalisability of these 
interventionsfindings, as low socioeconomic status and certain minority ethnicities have been linked to poor 
diets of poorer quality [77,78].  
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In accordance with the theory of observational learning [14], significant relationships between educators’ 
positive meal-time practices and children’s eating behaviours were found in all five nutrition-related 
studies. Results from two quasi-experimental studies found that silent modelling from educators may not 
be enough to increase children’s intake or acceptance of foods [50,51].  A subsequent study found that 
when educators practiced enthusiastic modelling, children increased their acceptance of new foods but that 
this effect lost significance when peer modelling was taken into account [50]. Using rewards, encouraging 
children to “try one bite” or offering children the choice of tasting a food were more effective in encouraging 
children to taste that food compared to silent modelling [51]. However, using rewards to encourage children 
to eat has been debated, because the effect may not last longer than the offer of the reward [79,80]. Despite 
these findings, it has been suggested that verbal rewards are better than tangible rewards, and that rewards 
should be given according to the quality of the behaviour rather than the quantity of the behaviour [81].  
Letting children serve themselves was found to be conducive to increasing fruit and vegetable intake in one 
study [48]. This practice is based on the notion that young children have the ability to self-regulate their 
food intake based on the energy density of the foods consumed and their energy needs [82], and that 
restrictive feeding methods (e.g. pre-portioning meals) may diminish children’s self-regulation abilities 
[83]. Furthermore, since it has been documented that children with higher adiposity show less self-
regulation than children with lower adiposity [83], it may be important to promote self-regulation.   
Gaps in the evidence 
Interventions promoting physical activity in childcare centres included in this review focused largely on a 
homogenous population – African-Americans of low socioeconomic status, thus limiting the reachpotential 
generalisability of these interventions to children of other socioeconomic and ethnic groups. While this is 
a group at risk of not achieving recommended levels of physical activity [58–60], further evidence related 
to other sectorssegments of the population is required as the level of physical activity can vary by gender, 
culture and other population attributes [84]. Similarly, research into interventions to improve the eating 
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behaviours of preschoolers lack consideration of demographic differences between groups [85]. In addition 
to differences in childcare use, health disparities also exist among socioeconomic and ethnic groups [86]. 
Consequently, determining best practices to use to improve healthy eating and physical activity 
interventions in childcare centres may inadvertently perpetuate health inequalities between socioeconomic 
and ethnic groups. Therefore, although childcare centres may be a great place to promote healthy behaviours 
in a large proportion of the population, one should also consider intervening in places that will help reach 
marginalized groups, such as people of low socioeconomic status and ethnic minority.  
As most of the studies relating to nutrition in this review date from 2000 and earlier, there is a need to 
reassess the interventions in today’s changed environment and with modern more reliable measures. 
Further, since children are highly influenced by other individuals who are similar to them (i.e. peers) [14], 
it might also be useful to assess how peers’ eating behaviours (e.g. picky eaters or overeaters) impact other 
children’s food intake.  
Health-related behaviours learned in childhood are likely to persist into adolescence and adulthood [87,88], 
but the contribution of educators’ practices on this persistence is undocumented. Longitudinal studies are 
required to assess contributions of children’s different environments on their later eating and physical 
activity behaviours. Further, although childcare centres may represent an excellent setting to promote 
healthy behaviours in a large proportion of the population, program planners should also consider 
intervening in places that will help reach marginalized groups, such as people of low socioeconomic status 
and ethnic minority, which may be underrepresented in childcare settings (REFERENCES 52-57). Ignoring 
this may inadvertently contribute to widening the already apparent health disparities existing among 
socioeconomic and ethnic groups [86].  
Methodology quality 
Limitations relating to the lack of representativeness of the target population and lack of reporting of 
response rates were common across most studies, regardless of their design. The latter is common in 
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epidemiological studies, where it has been reported that a substantial number of peer-reviewed studies do 
not provide information on study participation [89]. Information was also lacking on the randomization 
procedures, and whether outcome assessors and/or participants were blinded. Although blinding reduces 
the risk for information bias, it has been reported that many studies do not properly report their blinding 
efforts, therefore reducing the readers’ ability to judge its effect on bias reduction [90]. Another limitation 
was the lack of reporting of the validity of outcome measurement tools. Ten of the fifteen studies (67%) 
did not report whether the data collection tools were valid, including all of the nutrition-related outcome 
measures. It has been said that the use of valid tools to measure physical activity and diet is problematic in 
epidemiological studies [91,92], as these are often costly and impractical on a population basis [92].  
Strengths of this review included the detailed systematic approach for searching articles, the use of validated 
tools for assessing methodology quality, and not restricting the publication period. Some limitations 
nevertheless must be acknowledged. The heterogeneity in the study designs, outcomes, methods and 
measurement tools, made comparisons difficult; therefore data were narratively synthesized and described. 
There is also a risk of reporting bias since the review involved the judgments of the authors. However, this 
limitation was mitigated by having two independent assessors at every stage of the review.  
Conclusion 
This review provides a systematic summary of empirical studies that have examined the relationship 
between childcare educators’ practices and children’s eating and physical activity behaviours. It appears 
that educators may play a role in promoting healthy behaviours among preschoolers in childcare centres. 
However, because of the lack of high quality intervention studiesbody of evidence and the low quality of 
the existing studies, the influence of specific practices on children’s healthy eating and physical activity 
behaviours remains inconclusive. This lack of evidence is a barrier to providing evidence-based best 
practices for educators to use in childcare centres.  
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Future research should look at filling the gaps identified in this review by assessing previously-studied 
practices of educators on larger, more diverse populations and conducting analyses on subgroups of 
children, for instance according to gender, activity level and body weight, and assessing the effectiveness 
of other recommended practices, such as including physical activity in time periods typically devoted to 
sedentary activities (e.g. reading circles), involving children in the preparation of food or having frequent 
informal discussions regarding food. The methodological quality of studies should also be improved by 
ensuring representativeness, reporting on the blinding of outcome assessors, conducting or increasing the 
length of follow-ups, using valid, reliable and objective measurement tools, as well as ensuring that the 
validity and reliability of these tools are reported. 
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Table 1 Characteristics of included studies  
Paper (reference) Country Study design Study population Main objective(s) PA or diet outcome 
measurement tools 
Quality* 
Score  
Physical activity-related studies   
Bower et al. 2008 
[37] 
United States Cross-sectional 80 children  
 
20 childcare centres  
To examine the relationship 
between the social and built 
environment of childcare 
centres and physical activity of 
children.  
Observation OSRAC-P Low 
Brown et al. 2009 
[38] 
United States Pre-, post design 5 children  
 
2 university-affiliated 
childcare centres 
 
To enhance young children’s 
moderate-to-vigorous physical 
activity on playgrounds through 
a teacher-implemented 
intervention. Baseline 
observations were conducted on 
7 to 14 days, while intervention 
observations were conducted on 
3 to 6 days, depending on the 
child assessed. 
Observation OSRAC-P  Low 
Brown et al. 2009 
[39] 
United States Cross sectional 476 children 
 
24 childcare centres 
To describe which social and 
environmental events were 
predictors of MVPA and 
sedentary activity of children 
during outdoor play. 
Observation OSRAC-P Low 
Gubbels et al. 2011  
[40] 
Netherlands     Cross sectional 175 children 
 
9 childcare centres 
To investigate the link  
between childcare environment 
and PA of children. 
Observation OSRAC-P Low 
Gunter et al. 2012 
[41] 
United States Cross sectional 136 children 
 
45 family childcare 
centres 
To examine the relationship 
between family childcare home 
practices and characteristics, 
and children’s physical activity. 
Accelerometers  Low 
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Alhassan et al. 
2012 [42] 
United States  Clustered RCT 71 children  
 
Low SES; primarily 
Latino/Hispanic and 
African American 
 
2 childcare centres 
 
To examine the effect of a 
classroom, teacher-taught, 
locomotor skill-based PA 
program on the locomotor skills 
and physical activity levels of 
minority preschoolers.  
Data were collected at baseline 
and 6 months after the initiation 
of the intervention. 
 
Accelerometers 
 
Parent questionnaire  
 
Moderate  
Annesi et al. 2013 
[43] 
United States Quasi-experimental 885 children 
 
Low to middle SES, 
primarily African 
American 
 
98 childcare 
classrooms 
To assess the effect of the 9-
month Start for Life trial on 4 
to 5 year old African American 
preschoolers’ PA and BMI. 
Data were collected at months 
1, 5 and 9 after the initiation of 
the intervention. 
Accelerometers Moderate 
Annesi et al., 2013 
[44] 
United States Clustered RCT 338 children 
 
Low to middle SES, 
primarily African 
American 
 
7 childcare centres;  
19 classes 
To assess the effect of the Start 
for Life obesity prevention trial 
on 3 to 5 year old African 
American preschoolers’ PA and 
BMI.  
Data were collected at baseline 
and 8 weeks after the initiation 
of the intervention. 
Accelerometers Moderate 
Annesi et al. 2013 
[45] 
United States Quasi-experimental 273 children 
 
African American 
children 
 
17 childcare 
classrooms 
 
 
To assess the effect of the 9-
month Start for Life trial on 4 
to 5 year old African American 
preschoolers’ PA and BMI. 
Data were collected at baseline 
and 9 months after the initiation 
of the intervention. 
Accelerometers Moderate 
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Annesi et al. 2013 
[46] 
United States Clustered RCT 275 children 
 
African American 
children 
 
32 childcare 
classrooms 
 
To assess the effect of the Start 
for Life obesity prevention trial 
on African American 
preschoolers’ PA and BMI. 
Data were collected at baseline 
and 8 weeks after the initiation 
of the intervention. 
Accelerometers Moderate 
Nutrition-related studies  
Branen & Fletcher, 
1994 [47] 
United States Pre-, post design with 
age-group comparison 
40 children 
 
Middle SES 
 
1 childcare  
centre 
To compare food intake and 
waste of 3 and 4 year old 
children at snack time when 
educators give one standard 
portion of a snack and when 
children are allowed to self-
select the amount. Educators 
gave standard portions of 
snacks for 29 days. Children 
were allowed to self-select the 
portion for 25 days.  
Observation 
 
Plate waste  
Low 
Harnack et al. 2012 
[48] 
United States RCT with crossover  53 children 
 
Primarily African 
American 
 
1 childcare  
centre 
To evaluate the effects of 
serving fruits and vegetables 
first, serving meals portioned 
and plated by educators on 
children’s intake of fruits and 
vegetables. The provider 
portioned, fruits and vegetables 
first, and control conditions 
were each evaluated on two 
randomly chosen weeks, for a 
total study length of six weeks.  
Observation 
 
Waste measurements with 
household measuring tools  
Low 
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Ireton & Guthrie 
1972 [49] 
United States Pre-, post design 19 children 
 
1 childcare  
centre 
To measure the effectiveness  
of varying preparation methods 
and using tokens as a reward on 
children’s consumption of 
cooked vegetables. Each 
experimental periods lasted 
three weeks 
Weighed plate waste Low 
Hendy & 
Raudenbush 2000 
[50] 
United States Quasi-experimental 97 children 
 
To compare acceptance of  
four familiar foods by 
preschool children across three 
lunches, with foods presented 
under either silent teacher 
modelling or simple exposure. 
Observation  Moderate 
Hendy 1999 [51]  United States Quasi-experimental 64 children 
 
19 childcare centres 
 
To compare the effectiveness  
of adult mealtime actions to 
encourage children’s 
acceptance of novel foods 
across three consecutive days.  
Observation Moderate 
* Quality score based on the Quality Assessment Tool for Quantitative Studies  
RCT : randomized controlled trial; SES : socioeconomic status; PA: physical activity; BMI: Body mass index; OSRAC-P: Observational System for Recording 
Activity of Children – Preschool version; MVPA: moderate-to-vigorous physical activity. 
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Table 2 Summary of study results  
PHYSICAL ACTIVITY  
Effectiveness  
Study Relationship assessed Unadjusted mean difference                                  
(p value) 
Adjusted mean difference 
(p value) 
Result summary 
Brown et al. 
2009 [38] 
MVPA (reference = non-
intervention days) 
∆ 56.6 % between conditions N/R On days when teachers guided discussions of 
PA, gave pep talks, participated in PA, 
encouraged and acknowledged children’s PA, 
children increased their MVPA on 
intervention days relative to non-intervention 
days. 
Alhassan et al. 
2012 [42] 
During Preschool PA : 
Sedentary PA  
Light PA 
MVPA  
 
Total Daily PA: 
Sedentary PA  
Light PA  
MVPA  
 
N/R 
N/R 
N/R 
 
 
N/R 
N/R 
N/R 
 
 
∆ -9.6 % (p =0.02) over 6 months between groups 
∆ 2.9 % (p =0.19) over 6 months between groups 
∆ 3.4 % (p =0.13) over 6 months between groups 
 
 
∆ -9.3 % (p =0.01) over 6 months between groups 
∆ 1.4 % (p =0.45) over 6 months between groups 
∆ 2.9 % (p =0.23) over 6 months between groups 
When educators instructed lessons on gross 
motor skills, children decreased their % of 
time spent in sedentary PA at preschool and 
over the total day, compared to children in the 
control group. 
No effects on % of time spent in light PA or 
MVPA. 
Annesi et al. 
2013 [43] 
Sedentary activity   
MPVA  
VPA  
 
∆ -0.7 % (p ≥0.05) over 9 months between groups 
∆ 1.4 % (p =0.016) over 9 months between groups 
∆ -1.8 % (p <0.001) over 9 months between groups 
N/R 
N/R 
N/R 
When educators instructed lessons on gross 
motor skills, used cues, gave performance 
feedback and helped children set goals and 
self-monitor, children spent more time in 
MPVA and VPA than usual practice centres. 
 
Annesi et al., 
2013 [44] 
Sedentary activity 
MVPA  
VPA  
N/R 
N/R 
N/R 
∆ -2.3 % (p =0.162) over 8 weeks between groups 
∆ 2.77 % (p =0.026) over 8 weeks between groups 
∆ 2.0 % (p =0.058) over 8 weeks between groups 
 
 
When educators instructed lessons on gross 
motor skills, used cues, gave performance 
feedback and helped children set goals and 
self-monitor, children increased their time 
spent in MVPA compared to usual practice 
centres.  
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Annesi et al. 
2013 [45] 
Sedentary activity  
Light PA 
MPA  
MVPA  
VPA  
N/R (p ≥0.05) over 9 months between groups 
∆ -4.8 % (p <0.001) over 9 months between groups 
N/R (p ≥0.05) over 9 months between groups 
∆ 2.0 % (p =0.031) over 9 months between groups 
∆ 2.1 % (p <0.001) over 9 months between groups 
N/R 
N/R 
N/R 
N/R 
N/R  
When educators instructed lessons on gross 
motor skills, used cues, gave performance 
feedback and helped children set goals and 
self-monitor, children spent more time in 
MPVA and VPA and less time in light PA, 
compared to usual practice centres. 
 
Annesi et al. 
2013 [46] 
Sedentary activity  
MVPA  
VPA  
∆ -1.84 % (p ≥0.05) over 8 weeks between groups 
∆ 2.65 % (p =0.013) over 8 weeks between groups 
∆ 1.8 % (p =0.037) over 8 weeks between groups 
N/R 
N/R 
N/R 
When educators instructed lessons on gross 
motor skills, used cues, gave performance 
feedback and helped children set goals and 
self-monitor, children increased their time 
spent in MVPA and VPA, compared to usual 
practice centres.  
 
Correlates 
Study Relationship assessed  Result (p value or 95% CI) Result summary 
Bower et al. 
2008 [37] 
Association between educator behaviours and children’s PA:                                                                   Staff behaviours were positively correlated 
with children’s mean activity level and 
MVPA, and negatively correlated with 
sedentary activity.   
 
 
-Activity level (minutes observed) r =0.352 
-Sedentary (% of observations) r =-0.360 
-MVPA (% of observations) r =0.278 
Brown et al. 
2009 [39] 
Odds of children being active if educators initiated activities compared to if 
children initiated activities:                
 
 
 
Child initiated activities were associated with 
more intervals of MVPA and total PA than 
educator initiated activities. Children were 
less likely to be active when educators were 
around. 
-MVPA 
-Total PA 
OR: 0.72 (95% CI: 0.60 – 0.88) 
OR: 0.65 (95% CI: 0.57 – 0.73) 
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Odds of children being active alone, with one peer, or with a group of peers, if 
educators were present compared to if they were not present:  
 
- Alone: 
MVPA 
Total PA 
- One-on-one with peers: 
MVPA 
LMVPA 
-Group without educator: 
MVPA 
     LMVPA 
 
 
 
 
OR:0.28 (95% CI: 0.25 – 0.32) 
OR: 0.36 (95% CI: 0.33 – 0.40) 
 
OR:0.44 (0.38 – 0.50) 
OR: 0.65 (95% CI: 0.59 – 0.72) 
 
OR:0.49 (0.45 – 0.55) 
OR: 0.68 (95% CI: 0.63 – 0.72) 
 
Gubbels et al. 
2011 [40] 
Association between positive and negative prompting on children’s PA:  Positive prompting by staff had a positive 
influence on children’s PA intensity both 
indoor and outdoor. Negative prompting by 
staff did not influence children’s PA intensity.  - Positive prompts (reference = no prompts)  
     Indoor activity intensity 
     Outdoor activity intensity 
r= 0.37 (p <0.001) 
r= 0.39 (p <0.01) 
 - Negative prompts (reference = no prompts)   
     Indoor activity intensity   
     Outdoor activity intensity 
r= 0.12 (p ≥0.05) 
r= -0.05 (p ≥0.05) 
Gunter et al. 
2012 [41] 
Difference between total PA (min/hour) of children in PA promoting 
environments vs. children in non-PA environments as characterized by:  
 
 
Children engaged in more minutes of total 
activity/hour when educators often or always 
played with children during active free play 
time. Not restricting active play for children 
who misbehave, and reading books and 
playing games with PA or exercise themes 
were not associated with greater activity/hour 
in family childcare homes.  
-Educators never restricts active play time for children who misbehave  ∆ -0.1 (p =0.94)                                                           
 
- Educators often or always plays with children during active (free) play time  ∆ 2.5 (p =0.013) 
 
-Educators read books and play games with PA or exercise themes ∆ 0.0 (p= 0.94) 
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EATING BEHAVIOURS 
Effectiveness  
Study Relationship assessed  Unadjusted mean difference 
(p value) 
 
Adjusted mean difference  
(p value) 
Result summary 
Branen & 
Fletcher, 1994 
[47] 
-Allowing children to self-select their food            
(reference = pre-portioning food)  
     Portions of snack eaten 
     Portions of snack wasted  
     Grams of snacks wasted 
 
 
∆ 0.87 (p <0.01) between conditions 
∆ 0.03 (p ≥0.05) between conditions 
∆ 2.7 (p ≥0.05) between conditions 
 
 
N/R 
N/R 
N/R 
Children increased their intake of snacks when 
teachers allowed children to self-select 
compared to when they pre-portioned food.  
Number of wasted portions did not 
significantly differ between pre-portioning 
food and allowing children to self-serve.  
Grams of waste did not significantly differ 
between both feeding methods.  
Harnack et al. 
2012 [48] 
Fruits and vegetables served first                          
(reference = in tandem with other foods) 
Fruits (mean serving) 
Vegetables, no potatoes (mean serving) 
Grains (mean serving) 
Meat (mean serving) 
Milk (mean serving) 
Energy (kcal) 
Fat (%kcal) 
Fibre (g) 
Vitamin A (RAE in mcg) 
Vitamin C (mg) 
Folate (DFE, mcg) 
 
 
 
∆ 0.08 (p <0.01) between conditions 
∆ 0.02 (p ≥0.05) between conditions 
∆ 0.02 (p ≥0.05) between conditions 
∆ -0.05 (p ≥0.05) between conditions 
∆ -0.04 (p ≥0.05) between conditions 
∆ 14.4 (p ≥0.05) between conditions 
∆ 1.1 (p ≥0.05) between conditions 
∆ 0.2 (p ≥0.05) between conditions 
∆ 367.2 (p <0.01) between conditions 
∆ 1.3 (p ≥0.05) between conditions 
∆ 4.2 (p <0.05) between conditions 
 
 
 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
 
When educators served fruits and vegetables 
in advance of other menu items during a 
traditional family-style meal service, children 
consumed more fruit and increased their 
intake of vitamin A and folate, than when all 
items were served in tandem.  
When educators pre-portioned meals, children 
ate more grains, meat and milk, and increased 
their intake in calories, % calories from fat, 
fibre and folate, compared to when meals were 
served family-style.  
Children ate less fruits and vegetables 
(excluding potatoes), and decreased their 
intake in vitamin C when meals were pre-
portioned rather than served family-style.  Educator portioned (reference = family-style service)      
      Fruits (mean serving) 
Vegetables, no potatoes (mean serving) 
Grains (mean serving) 
Meat (mean serving) 
Milk (mean serving) 
Energy (kcal) 
Fat (%kcal) 
Fibre (g) 
Vitamin A (RAE in mcg) 
Vitamin C (mg) 
     Folate (DFE, mcg) 
 
∆ -0.07 (p <0.001) between conditions 
∆ -0.03 (p <0.01) between conditions 
∆ 0.08 (p <0.05) between conditions 
∆ 0.49 (p <0.001) between conditions 
∆ 0.06 (p <0.01) between conditions 
∆ 61.5 (p <0.001) between conditions 
∆ 2.4 (p <0.001) between conditions 
∆ 0.3 (p <0.05) between conditions 
∆ 228.4 (p ≥0.05) between conditions 
∆ -3.6 (p <0.01) between conditions 
∆ 9.5 (p <0.001) between conditions 
 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
N/R 
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Ireton & Guthrie, 
1972 [49] 
-Giving immediate positive reinforcement            
(reference = no positive reinforcement) 
     Asparagus (grams) 
     Broccoli (grams) 
     Cauliflower (grams) 
     Spinach (grams) 
     Squash (grams) 
 
 
∆ 14.06 (p <0.001) between conditions 
∆ 21.88 (p <0.01) between conditions 
∆ 15.63 (p <.0.02) between conditions 
∆ 10.47 (p <0.001) between conditions 
∆ 20.78 (p <0.01) between conditions 
 
 
 
N/R 
N/R 
N/R 
N/R 
N/R 
 
Mean intakes of all vegetables were higher 
when educators gave immediate positive 
reinforcement (verbal and use of a sticker) 
than when educators did not give positive 
reinforcement.  
 
Hendy & 
Raudenbush 
2000 [50] 
 
-Silent modelling (reference = simple exposure) 
Number of familiar foods 
Number of new foods 
 
-Enthusiastic modelling (reference = simple exposure) 
      Bites of new food 
 
∆ -0.305 (p ≥0.05) between groups 
∆ 0.024 (p ≥0.05) between groups 
 
 
∆ 5.08 (p <0.03) between groups 
 
 
N/R 
N/R 
 
 
p=0.35 when adjusted for peer 
modelling 
Silent modelling was not effective in 
increasing children’s intake of familiar or new 
foods across meals compared to simple 
exposure. 
Enthusiastic modelling was effective in 
increasing number of bites taken of new foods, 
compared to simple exposure. 
 
Hendy 1999 [51] -Modelling (reference = simple exposure) 
     Number of foods 
     Number of meals  
     Number of bites 
 
-Rewarding (reference = simple exposure) 
     Number of foods 
     Number of meals 
     Number of bites 
 
-Insisting (reference = simple exposure) 
     Number of foods 
     Number of meals 
     Number of bites 
 
-Choice-offering (reference = simple exposure) 
     Number of foods 
     Number of meals 
     Number of bites 
 
∆ 0.8 (p ≥0.05) between groups 
∆ 0.55 (p ≥0.05) between groups  
∆ 2.75 (p ≥0.05) between groups 
 
 
∆ 2.45 (p <0.001) between groups 
∆ 1.5 (p <0.001) between groups 
∆ 11.55 (p <0.002) between groups 
 
 
∆ 1.85 (p <0.007) between groups 
∆ 1.45 (p <0.001) between groups 
∆ 5.55 (p <0.02) between groups 
 
 
∆ 1.7 (p <0.007) between groups 
∆ 1.0 (p <0.02) between groups 
∆ 21.75 (p <0.007) between groups 
 
N/R 
N/R 
N/R 
 
 
N/R 
N/R 
N/R 
 
 
N/R 
N/R 
N/R 
 
 
N/R 
N/R 
N/R 
 
Using rewards, insisting that children “try one 
bite” and choice-offering were more effective 
than simple exposure to food to encourage 
number of foods, number of meals and 
number of bites taken. Modelling was 
ineffective compared to simple exposure.   
 
MPA: Moderate physical activity; MVPA: Moderate-to-vigorous physical activity; N/R: results not reported; PA: Physical activity; VPA: Vigorous physical activity:  
 
 
